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Introduction.

The data upon which this paper is based was obtained dur-

ing the summer session of 1912, of the Macbride Lakeside

Laboratory, on Lake Okoboji, Iowa, to the director of which

I wish to express my obhgation. With the exception of about

six hours, the nest was constantly under observation during

the feeding hours of the day, from 4:15 p. m. on July 2 until

the last nestling left the nest on July 12 at 6 :28 a. m.

I wish especially to thank Prof. T. C. Stephens for sug-

gesting to me this piece of work, and also for assistance in

bringing it to completion. I owe my thanks to Mr. Ira N.

Gabrielson, from whom I obtained many valuable ideas for

carrying on the observations. It would have been impossible

for one individual to carry out the continuous program in-

volved in this work. Relief at meal time and other periods

of the day was freely given by students of the laboratory,

and for this I am under obligation to the following: Miss

Hudson, Miss Nellie D. Fisher, Messrs. H. S. Doty, G. A.

Muilenburg, J. Weaver, P. J. Kruse, D. H. Boot, M. O.

Insko, A. H. Schatz, C. H. Farr, and Prof. A. O. Thomas.
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The nest of this yellow warbler, Dendroica crstiva ccstiva

(Gmelin), was built about two feet from the ground in a

buck bush, or wolf berry bush, {Symphoricarpos accident alls

Hook), which was located on the south slope of a narrow,

winding ravine. In the vicinity of the nest the oak trees

were few and scattered as compared to the dense wood far-

ther down the ravine. The soil was black and fairly moist,

crumbling very readily. A dense vegetation grew on the

slopes and in the bottom of the ravine. The plants named in

the following list were found growing within a radius of fif-

aeen feet from the nest: House Mint (Monarda mollis h.)}

Tall Meadow Reu (Thalictrum polygamum ]\Iuhl.). Cup

Plant {Silphium perfoliatuni L.). True Solomon's Seal

( Polygoiiatuin conimutatnm (R. & S.) Dietr.). False Solo-

mon's Seal {Smilacina racemosa (L.) Desf.). Virginia

Creeper (Psedera quinqiiefolia (L.) Greene). Poison Ivy

{Rhus toxicodendron L.). Plum Tree (Primus sp.). Sun

Flower (Heliopsis scahra Dunal). Strawberry (Fragaria vir-

giniana Duchesne). Meadow Parsnip (Thaspiuin aureimi

Nutt). Anemone cylindrica Gray. Golden Rod, Stinging

Nettle, Ash (seedling), and a grass.

The nest was found on June 21, and was well concealed

and shaded by the neighboring plants. It was built into a

fork of the bush and anchored with some white cord which

was twined around the supports. The foundation of the nest

was built of interwoven coarse straws, and was lined inside

with soft down mixed with hair.

There were three eggs in the nest when first seen on June

21. The nest was visited shortly before noon on the follow-

ing day and it was then found that the fourth and last tg^

had been laid. The nest was visited daily, with one excep-

tion, from this time on until the hatching, when the regular

observations began.

On June 28 the blind was erected south from the nest at a

distance of about two rods. On each succeeding day, except

^I am indebted to Mr. H. S. Doty for the identification of the

plants in this list.
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one, the blind was moved a little nearer to the nest in order

to gradually accustom the birds to its presence. Upon visit-

ing the nest on the morning of July 2, at 7 :30, it was found

that three of the eggs had hatched, and the young, evidently,

were but a few hours old. The blind was now brought to

within two feet of the nest ; during this operation the parents

continued to feed the nestlings. At 4 :15 p. m. of the same

day the blind was entered and observations began, which were

continued as described elsewhere. On July 5 the blind was

moved six or seven inches nearer the nest so as to get a bet-

ter view of the feedings and distinguish the young.

Incubation Period.

The last egg hatched at 5 :30 a. m. on July 3 ; while the

fourth egg was first observed in the nest at 11 :30 a. m. on

June 22. Between these two dates ten days and six hours

are counted. It is taken for granted that the egg was laid

earlier in the day, perhaps, between four and six o'clock. By

adding this calculated six hours, the incubation period would

appear to be just about even eleven days.

Hatching.

At about 5 :30 a. m. on July 3 the writer was attracted by

a peculiar rolling motion of the egg in the nest, and noticed

upon closer observation, that the shell bulged out in a ring

around the middle or a little nearer the smaller end ; and soon

it began to crack at this place. The egg raised on the small

end, leaning against the side of the nest, and the young bird

freed himself from the shell by a series of pushes and kicks

by the head and feet, respectively. The head escaped from

the larger part of the shell and the lower part of the body

from the smaller end. The crown of the head and the me-

dian line of the back of the nestling were downy. This en-

tire process covered a period of less than four minutes.

Disposal of the Shell.
^'

''^>
\'\-%i^

The female, bringing a grasshopper, returned to the nest

immediately after the hatching of the fourth egg. She fed
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one of the, nestlings and then picked up one-half of the shell,

which she worked around in her bill, thus effecting its com-

minution. This part of the broken shell was then quickly

swallowed. Soon the male returned and perched on the edge

of the nest while the female in a similar manner broke up

the other half of the shell, after which both birds devoured

it. The parent birds then cleaned the nest by picking up and

eating the smaller portions of scattered egg shell.

Marking the Young.

There were three methods tried for marking the young,

but only the last one was successful. At about eleven o'clock

on July 3 the attempt was made to mark the young with

aniline dyes, but it seemed impossible to make them take

hold. Though it must be acknowledged that this plan may
not have been given a fair trial. Then again a little after one

o'clock on July 5, an effort was made to mark the nestlings

with colored adhesive papers, but these would not stick very

well to the downy skin of the birds, and when one did so the

female picked it oft" upon her return to the nest. On the

evening of July 6 the last method was tried, that of tying

different colored strings to the legs of the young. In this

way the largest bird was marked white, the next blue, and

the third in size and activity red.

There are a few explanations which should be made at this

time. On July 4 one of the nestlings was lost from the nest

and cannot be accounted for, as the disappearance was not

observed. This occurred before the marking of the young,

and the absence of one would less likely be noticed.

On July 7 the bush, in which the nest was located, was

strengthened by being tied to an upright driven into the

ground.

In reading the records of the days following July 8 and

also the tables, it should be taken into consideration that the

proceedings were abnormal, as the male left the care of the

young entirely to the female.
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Feeding.

The feeding of the nestling's was carried on by both male

and female parent birds. As is shown in Table I, during

the first four full days of observation, the male bird made

more feeding visits than did the female, but on the following

day the female outworked the male in this respect. However,

during the remaining days it was impossible to follow this

comparison because the male discontinued all feeding visits

on July 8, immediately following the snake incident.

Table I.

Showing exact periods of obser vation and totals of feedin g vis-

its of tlie parents by days.

Day Time Hours Min. m f Total

July 2—4 :15 p. m.-7 :40 p. m 3 25 21 24 45

July 3—-4 :20 a. m.-8 :30 p. m 16 10 136 91 227

July 4—4:20 a. m.-8 :30 p. m 16 10 106 94 200

July 5—4:15 a. m.-8:10 p. m 15 55 127 114 241

July 6—4 :32 a. m.-7 :35 p. m 15 3 151 131 282

July 7—4:10 a. m.-8 :25 p. m. . .

.

16 15 155 189 344

July 8—6:20 a. m.-8 :48 p. m. . .

.

14 28 117 161 278

July 9—6:30 a. m.-8 :10 p. m. . .

.

13 40 264 264

July 10—4:30 a. m.-8 :47 p. m. . .

.

16 17 221 221

July 11—4:25 a. m.-7 :45 p. m 15 20 238 238

July 12—4:20 a. m.-6 :30 a. m. . .

.

2 10 33 33

Total 144 53 813 1560 2373

During the first three or four days when the female was

brooding, usually the male gave her the food, which she dis-

tributed to the nestlings. But there were times when the

male ignored the outstretched bill of the female and fed the

young himself. She would also, on some visits, move to one

side of the nest and allow the male to feed the young. Again

there were several times that the male gave part of the food

to the female and then both the parent birds distributed their

shares to the nestlings. On one occasion (visit No. 1584) the

male fed a fly to one of the nestlings, but the female imme-

diately took the fly from the young and ate it herself. When
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the food was too large for the nestling to swallow, the pa-

rent bird sometimes pulled it out of the young bird's mouth,

and thrust it in again, repeating this process as many as three

times, until the nestling swallowed it. On one visit (No. 336)

both parent birds helped to push the food down the nestling's

throat. Again if the young did not swallow the food, the

parent took it and either broke or shook it into a mass so that

it was then easily devoured. The worm brought at visit No.

641 was so large that the outline of it was seen through the

skin of the neck of the nestling bird. There were times, also,

when the young quarrelled over the food ; for example at visit

No. 272, two of the young grabbed the food and pulled back

and forth until the larger one got it. The parent birds in

feeding would also try one nestling and if it did not respond

properly he would try another, and sometimes go back to

the first one again. On July 10 at 13 :36 the female brought

some food and tried to feed red, but the nestling did not take

it; then the female left and soon returned, but still red would

not respond, so the female left the nest, carrying away the

food. A very unusual performance occurred on visit No. 398,

when the parent birds came to the nest carrying a large yel-

lowish worm between them, which they broke into three

pieces and fed to the young.

The identification of the food was very difficult because of

its minuteness. Table II shows the distribution of food per

day along with a somewhat indefinite classification. There

were periods when the male and female brought the same

kind of food during a number of consecutive visits, which

may have been due to the fact that at times the parent birds

traveled together while feeding, as was seen during a short

observation. This was especially true of the green worms.
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The time when feeding began in the morning" varied within

rather narrow Hmits. On one day it started at 4 :29 a. m.,

and on another at 4:50 a. m. In the evening the earHest

final feeding visit was at 7 :56 p. m., except one rainy even-

ing, when the female started brooding at 7 :36. The latest

final feeding visit was at 8 :04 p. m. The average feeding

period per day was fifteen hours and thirty minutes. (See

Table L)

Table III is prepared with the view of ascertaining whether

the parent birds followed any system of rotation in distrib-

ting food to the young. However, there were three facts

which prevented the collection of complete data, viz., a) the

)'oung birds were so small and delicate that they were not

marked until the nestling period was nearly half gone, b) the

early death of two of the young, c) and the unusual beha-

vior of the male after the snake incident. No plan could be

discovered which they seemed to follow. x\t one time one

nestling received the food as many as seventeen successive

visits ; at other times the feeding rotated from one to the

othei.

TABLE III.

Showing the distribution of the food to the different nestling

birds by the two parents.

July 6. July 7. July 8. July 9. July 10. July 11. July 12. Total

m. f. m. f. m. f. f. f. f. f.

Red 2 3 51 50 37 51 118 170 238 33 753

White . .

.

2 3 48 83 43 45 224

Blue 3 4 46 58 38 63 146 51 409

Total 7 10 150> 192^ 118 159 206' 221 238 33 1397

Total for

m. & f.

per day. .

.

17 345= 277 266' 221 238 33 1400

^ Error in total, due to fact that it was impossible to determine
which nestling received the feeding.

^ And on one occasion both parents were present at the same mo-
ment and all three nestling were fed. but without determining hy
which parent, thus making the total 345.
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After blue left the nest on July 10, the female seemed to

take care of it, for many times she was seen to approach with

food, but would dart into the weeds near by, and soon fly out

with bill empty. She would also remain away from the nest

for rather long periods at this time. For example, a period

of twenty minutes elapsed between visits No. 2148 and No.

2149, and fourteen minutes between visits No. 2442 and

No. 2443.

When the observations commenced the parent birds were

feeding the young large food, such as insects and green

worms. As described elsewhere the writer was present when

the fourth Qgg hatched and is able to state that the food of

this bird was not at all different from that which was being

given to the rest of the nestlings, viz., green worms, grass-

hoppers, and other insects. At no time while the nest was

under observation did the parents feed by regurgitation. It

might be said that on visits Nos. 138, 440, 745, 769, and 798,

one or other of the parents came to the nest with beak empty,

so far as could be discerned. This parent then thrust its bill

into the mouth and throat of one of the young birds, and

then repeated the act on another. Then again on visits Nos.

751, 1059, and 1880, after the parent bird fed one of the

nestlings, it put its apparently empty bill in the mouth of one

of the other young. This behavior is not understood, but

is not regarded as explainable on the assumption of regurgi-

tative feeding, for the reason that it was long after hatching,

and so irregular and infrequent.

Brooding.

Brooding was carried on entirely by the female, with one

possible exception. On July 3 the observer, who was in the

blind it the time, recorded that the male brooded for seven

minutes. Since this is the only instance where such beha-

vior on the part of the male was noted by any one, and be-

cause the writer observed on two occasions the male perched

on the edge of the nest inspecting the young, once for a

period of four minutes, it seems doubtful if the observer
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employed the term brooding' in the sense of sheltering the

young from sun, wind or rain.

The female while on the nest usually sat facing the blind,

but during rains and strong winds from the northwest she

would face in that direction, occasionally glancing back at

the blind.

The female was more careful in brooding the young dur-

ing the first few days. She would stop for intervals through-

out the day, while feeding, and brood the young. Her way

of completely covering the brood was to fluff out the under

coverts against the rim of the nest and bring the wings

down, just inside, so as to effectually close the nest. As the

)^oung grew older and became larger, brooding also became

more difficult. She experienced great difficulty in covering

the young, for the nest was very much battered and mis-

shapen, making a larger area to cover. The young were

very active and there were times when the female would be

contentedly brooding, while covering only the head of one

nestling.

The female had different brooding attitudes for the vary-

ing circumstances. For protection against the cold of early

morning she brooded in the manner described above, com-

pletely covering the young. Through the rains she brooded

in much the same way as for cold, sheltering the young, so

that after an unusually heavy downpour, the nest remained

perfectly dry inside. During the heat of midday she usually

stood in the nest with wings spread, shielding the young, but

without shutting off the circulation of the air. On the con-

trary, at times she gently flapped her wings, as if fanning

the young. During the strong winds she stood in the nest

with wings outstretched, and leaned in the direction of the

wind, so as to secure a delicate balance and at the same time

keep the young in the nest.

Curves were plotted for the brooding period of each day

in an effort to determine the variability in intensity of brood-

ing throughout the day. But the results obtained were not

satisfactorv because of the different elements, such as rain.
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wind, heat, cold, and nest location, which help to determine

the brooding periods and the length of the same. Then many

brooding periods were cut short by the male bringing food.

But it was found that the brooding was more intense during

the morning, and scattered throughout the rest of the day,

according to the wind and the shading of the nest. The

length of the brooding periods varied to a great extent, gen-

erally ranging from one minute up to between ten and twelve

minutes. There were a few periods which exceeded this, the

longest being thirty-two minutes, on the afternoon of July

5, and twenty-three and twenty-four minutes, on the after-

noon of July 7. These long periods occurred when the nest

was unprotected from the rays of the sun.

On July 7 the brooding periods became less in number and

more scattered, the parent bird often departing with only a

brief inspection. On the day following, and thereafter,

brooding was discontinued entirely except during storm

;

while the brief inspections continued as before. As the

young became stronger and walked around the nest, they

stretched imder the shadow of the leaves or even climbed into

the branches.

These observations show a certain adaptability of behavior

under natural environment. It was also shown that their

behavior could be modified by artificial conditions. Between

the hours of 1 :00 p. m. and 5 :00 p. m. the sun shown directly

upon the nest, owing to the fact that the tall weeds which

normally shaded the nest, were trampled down, in erecting

the blind. During this time broad leaved burdocks were

hung upon the guy ropes to throw a shadow over the nest-

lings. The female did not brood when the nest was thus

shaded, unless there was a strong wind. Thus it would seem

that the accident of location would have some bearing upon

the intensity of brooding.

During the first days, the female began the brooding in

the evening and was also on the nest in the morning before

the feeding began. But on the last two days it was not seen

which parent commenced the brooding in the evening or
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which left the nest in the morning'. It is not known whether

the female brooded the entire night or whether the male re-

lieved her, althoug-h there is no reason to suspect that such

a change took place. The attitude of the female in sleep was

to turn her head to the left, backwards and tuck the bill un-

der the wing.

Sanitation.

The parent birds were very careful as to the cleanliness of

the nest. The mother bird seemed to be more particular in

this matter, for she did more than an equal share of work in

keeping the nest clean.

From the beginning of the observation up to the snake in-

cident the parent birds failed to catch the excreta sac only

fifteen times. While, from this time on to the departure of

the young she failed thirty-four times. But it must be borne

in mind, that during this latter period the responsibility of

caring for the young rested entirely upon the female. With

this extra share of labor it was not surprising that she occa-

sionally missed the excreta sac. This circumstance was, of

course, an abnormal one. The records show that in many of

these instances the excreta sac was voided " immediately fol-

lowing the departure of the female, after feeding one of the

young." Several times when the sac fell to the ground the

female picked it up and carried it away. Again the female

made more feeding visits, per young, for, as the nestlings

grew, they demanded more food. And, too, as the birds

became older and larger their bodies often projected over

the rim of the nest. Table IV shows the number of times

each day that the excreta sac was not caught by the parent.

TABLE IV.

Showing the total number of times each day the excreta sac

was not caught when voided.

July 2 3 4 5 6 7 8 9 10 11 12 Total

Not caught 4 1 6 2 3 5 10 15 3 49

Total number of

excreta sacs 13 38 41 34 34 49 45 35 39 32 3 363
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There was an unusual occurrence on July 8, when an ex-

creta sac was left in the nest during- two successive visits by

each of the parent birds, although on the third visit the fe-

male carried it away. This instance is the more extraordin-

ary, for there were times when one of the parent birds would

be making a feeding visit and upon seeing an excreta sac in

the nest, would promptly swallow the food so as to carry

away the excreta at once.

While the nestlings were small, they were watched as far

as was possible to ascertain whether the excreta was always

taken from the same bird as fed. It was noted that this gen-

erally held true. Then after the young had been marked,

more complete records were taken. Out of a total of one

hundred and sixty-eight times, there were but five times re-

corded that the young" voiding the excreta was not the one

fed at that visit.

The excreta was usuall}^ eaten by the parents until July

5 ; on this day it was carried away a little over half of the

time. And from then on, it was eaten only on eight occa-

sions. Table V shows the disposal of the excreta and the

total number of defecations.

TABLE V.

Showing by days the total number of excreta sacs, together witli

their disposal.

Sex July 2 3 4 5 6 7 8 9 10 11 12 Totals

Eaten m 4 7 6 1 18

f 8 25 23 12 3 2 1 2^ 76

Carried m 6 8 9 10 20 17 70

f 1 4 12 2125 27 34 36 27 2 189

Total 13 38 4134 34 49^45 34 38 27 2 363^

^ One of the sacs of excreta was but partly eaten.
° On one trip the sex of the parent bird was not determined, and

also once not noted whether excreta was carried away or eaten.
^ Eight times the excreta sac fell to the ground and was neither

carried away nor devoured by the parent birds, but are included
in the final total.

Observations were taken as to what was done with the

excreta when carried away and it was seen that the parent



62 The Wilson Bulletin —No. 83.

bird flew to the limb of one of the nearby oak trees and

either dropped the sac to the ground or deposited it on the

bark of the tree. The bird then wiped the sides of its beak

against the hmb.

Miscellaneous Behavior.

Throughout the period of observation, the female made

close inspections of the nest. She was very careful of the

young, through the heat, wind and rains, covering them well

and keeping the interior of the nest dry. During the early

days, if the young leaned out over the rim of the nest, she

pulled them back or pecked them until they moved of their

own accord.

The parent birds were very watchful of the young, and

always present at the approach of any intruder. Several

birds, such as the cowbirds, blue jay, wren, chickadee, brown

thrasher, king bird, and blackbird, came into the neighbor-

hood of the nest at different times. They were driven away

either by the combined efforts of the male and female, or by

one of the parents alone. The only bird which did not seem

to arouse the warblers, and which was not driven out, was

a catbird.

On July 8, shortly before noon, the observer in the blind

caught sight of a small garter snake crawling along on the

tops of the weeds, not more than a foot away from the nest.

While the snake seemed to be directing its course aimlessly,

yet it came nearer to the nest, and even rubbed against the

bush containing the nest, a few inches beneath the latter. At

this point the observer interfered, but failed to capture the

intruder. In the meantime the parents were very greatly dis-

turbed and afraid to return, notwithstanding the calls of the

young birds. Five minutes after the snake had been driven

away, the female returned to the nest with a miller. The
male came almost at the same time with food.

Later in the same day another snake incident occurred,

which terminated in a tragedy. The following account was
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written up immediately after the incident by Miss Nellie D.

Fisher, who was in the blind at the time

:

"At 2 :40 p. m. the male bird fed the young and immedi-

ately afterward the female fiew close to and directly above the

nest without stopping; this act being unusual I looked around

closely and at the base of the bush in which the nest was

located a garter snake ^ was seen lying partly coiled up. I

watched it for about two minutes, not thinking it would harm

the birds ; then it began to move, and I took a large piece

of stove wood, all that was at hand in shape of a weapon,

and struck at the snake through the peep-hole in the tent. At

once it began to show fight, and in so doing it came almost

into the tent ; but when nearly under it, turned and went u])

the stick, which had been put in place to strengthen the bush,

passed over the nest to the farther side, took the larger bird,

and at once started off with it. The nestling, in the meantime,

made considerable noise. I ran out of the tent after it, and

followed the noise a few feet to the northwest, near the plum

tree, when the noise stopped. I looked around a short time

and then returned to the blind and found the snake just be-

low the nest with the bird in its mouth. With the same stick

of stove wood the snake was killed. By this time the bird

was dead. Meantime, the male and female were flying about,

uttering loud angry calls, and flying close to the ground where

the snake lay."

The following notes are taken from the field records

:

" Before 6 :00 p. m. observer laid dead bird on branch near

the nest ; female, after feeding, seized dead bird by the leg

with her beak, then darted against the tent as if frightened

;

but soon returned and took its head, hopped backward and

unbalanced it so it fell to the ground. She seemed afraid of

it ; but made little darts at it, pulling it away from the nest.

" The female flew down near dead bird with food and twit-

^ I am indebted to Dr. Alexander G. Ruthven, of the University

of Mictiigan Museum, for identifying the snalie as Thamnophts
sirtalis parietalis (Say). This particular specimen was not over

twelve inches in length.
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tered several times ; after feeding- youn^, she again flew down

about in the bushes and even under the nest.

" About 5 :'i2 p. m. the female flew near the dead bird with

a mosquitO'.

" Male came into the bushes, no food left.

" For a time parents approach nest, Trh.irp and twitter.

" Again female flew near dead bird."

Following the snake incident the female was much more

careful in approaching the nest, being nervous and very easily

frightened away by the slightest noise. The male stopped

feeding and left the entire care of the two remaining nest-

lings to the female. This action on the part of the male may
have been due to fear. He remained throughout the day in

an oak tree to the right of the nest. The two parent birds

occasionally called or sang to each other, while the male

came down from the tree at the warning call of the female,

usually to drive away some intruding bird.

There was a certain stereotyped method of approach by

both the parent birds, which remained unchanged through-

out the nestling period. The female alighted in the weeds

at some little distance to the north of the nest and gradually

approached the nest by hopping from weed to weed. Thus

she concealed her actions from any passers by. She usually

stopped for a moment and inspected the young. The male

invariably came straight down from the oak tree to the right

and perched on the edge of the nest with his back or right

side to the blind. He fed in a hurry and left at once. This

made it difficult at times to identify the food or see which

nestling received it.

During the first few days, the nestlings threw up their

heads, with bills open, both when the parents visited the

nest and when there was no observable stimulus. At this

time it seemed that all they lived for was food. After the

eyes had opened, they became more attentive to the things

happening around about them.

It had been noticed that the young birds threw up their

heads, with bills open, when the parent birds reached the
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nest, and also when a gust of wind moved the nest. On
July 7 a simple experiment was carried on. And it was

found that the nestlings threw up their heads for food at

the snapping of fingers, scraping the pencil on the blind, a

low whistle, or contact with the nest. This instinct was

shown whenever the birds were artificially stimulated, but

on July 8 it became modified. For, at this time, such a

stimulus caused the response from one, or, possibly, two

birds, or from -none. As they grew they became more

watchful and attentive, for they perceived the parent bird

approaching with food at some little distance. On July 9

the young marked red opened its bill at the shutting of a

farm-house door, and both red and blue opened their bills

when the nest was moved by the wind. Then on July 10

red opened its bill at an artificial chirp. It seemed that this

instinct lessened each day, from July 8 on, but still it was

present to a certain degree when the nestlings left the nest.

During the first half of the nestling period, the parent

birds evinced a peculiar habit of pecking the young, especially

about the eyes. It would, perhaps, be hazardous to attempt

an interpretation of this beyond suggesting that it might

simply indicate an impatience on the part of the old birds

for the eyes to open. The eyes of all three nestlings were

open by the evening of July 5, or, approximately, within a

period of three days and a half after hatching. After this

pecking about the eyes ceased, though continued on the other

parts of the body.

On several occasions one of the nestlings swallowed the

end of a hair, which was used in constructing the nest. This

caused the bird much distress, and also made it impossible

for its food to be swallowed. When the female visited the

nest, on such occasions, she picked up the hair and attempted

to pull it out, sometimes flying in a semi-circle around the

nest. This certainly could become a grave danger to the

nestling bird, because in many cases the hair was quite se-

curely fastened in the gullet, and might easily result in the

dislodgement of the young from the nest.
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On the afternoon of July 11 the one remaining nestling

(red) left the nest several times for the twigs nearby, some-

times for shade, and at other times as if to leave, but it re-

turned to the nest each time, as if not yet sure of its ability to

travel. On several occasions during this behavior, the female

stayed in the weeds near at hand, watching the young bird,

as if to be of assistance when needed.

The following notes are taken from the field record

:

"On the morning of July 12, at 4:22 a. m., the nestling

awakened, stretched, flapped wings, and chirped for some

time. Then settled down again and seemed very listless.

'' At 5 :15, red was on the west edge of the nest ; at 5 :30,

red left the nest for nearby twigs ; foot was caught but soon

pulled it loose.

" Red went from twig to twig until it reached another

bush at 5 :24 ; here it stretched and preened. At 5 :35, red

turned around on the twig and then back again. At 5 :41,

crawled farther out, stood up twice, as if to go, and then set-

tled down again.

" Female approached and called.

" At 6 :05, red jumped farther down on the same twig,

four to six inches lower. Tried to climb up a weed, but slid

down to first landing.

" At 6 :07, red flew to weed about one and one-half inches

away, but went back again.

" Female departed.

" At 6 :25, red moved to another part of the same twig.

"At 6:27, red jumped to a low clump of weeds, and so on

to another, and then on to the ground, at 6 :28.

" Then I removed the red string from the leg ; while both

male and female were near, calling and scolding.

" All during this period, while the nestling was leaving

the nest, the female brought food."

SUMMARY.
1. The young in the nest were under observation for 144

hours and 53 minutes.
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2. During this time the parents fed the nestlings 2373

times.

3. The incubation period for Dendroica cestiva is eleven

days.

4. The egg shells are disposed of by being devoured by

the parents.

5. This species does not feed its young by regurgitation

at any period.

6. Brooding is carried on only by the female.

7. Intensity of brooding is due to a complexity of fac-

tors, including nest location.

8. The brooding instinct can be modified by artificial en-

vironment.

9. During the first half of the nestling period, the ex-

creta sac is usually devoured, and carried away during the

latter half.

10. The excreta sac is either dropped to the ground or

deposited on the limb of a tree.

11. The parent birds have a stereotyped approach to the

nest.

Sioux City, lozva.

SOMERECORDSOF THE FEEDING OF NESTLINGS.

BY LYNDS JONES.

During the summer of 1912 two students made a number

of studies of the feeding of nestlings, summaries of which I

herewith present. These studies were made without the aid

of a blind, because it was found possible to approach within

a few feet of the nests without disturbing the parent birds

in their feeding activities. It was also' found that the sex of

the birds could be determined positively, after noting each

bird for the first few hours. This was done by noting the

individualities of the two birds, and by the frequent singing

of the male, either just before or just after he delivered the

food. , ,' :'
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